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ABSTRACT 



An interactive cable television system having a plurality 
of feeder servers, a plurality of home interface control- 
lers and a feeder port. Home interface controllers are 
each equipped with a radio frequency input and a data 
communications link with a receiver and transmitter in 
the feeder port A node control in communication with 
the feeder port determines whether a home interface 
controller is active and then assigns a feeder server to it 
The feeder server provides one of a plurality of infor- 
mation signals from a headend depending on a selection 
input. Digitally compressed video signals are provided 
at the headend. The digitally compressed video signals 
can be provided by a modulator means at a carrier 
frequency greater than the upper frequency limit for 
carrying analog television signals with acceptable qual- 
ity on the cable system. 

The cable television system may make use of a scram- 
bler, that maintains the chrome subcarrier on a sync- 
stripped output signal at all times including the period 
of vertical retrace. The sync-stripped output signal is 
modulated at a first carrier frequency and the sync-sig- 
nal is modulated at a second carrier frequency. A corre- 
sponding decoder is provided for receiving scrambled 
signals and restoring the sync-signal to restore the tele- 
vision signal. 

16 Claims, 26 Drawing Sheets 
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to provide the information output of a selected service 
INTERACTIVE HOME INFORMATION SYSTEM at a selected carrier frequency. A home interface con- 
troller is in communication with a user's television and 
This application is a continuation in part of U.S. ap* has (i) a radio frequency input that is tunable to the 
plication Ser. No. 07/754,932, filed Sep. 10, 1991, now 5 selected carrier frequency of the modulator, in (u) an 
U.S. Pat No. 5,220,420 which is a continuation in part arrangement for channel selection, and (iii) a data com- 
of U.S. application Ser. No. 07/589,205, filed Sep. 27, munications link with the feeder server for communi- 
1990, issued as U.S. Pat No. 5,093,718. These related eating to it the channel selected. The home interface 
applications are hereby incorporated herein by refer- and the feeder server are so arranged that when any of 
ence. 10 a preselected group of channel is selected, the modula- 

tor provides the information output at a selected carrier 
TECHNICAL MKLD frequency that does not change for any channel in the 

The present invention relates to cable television sys- group and the selection of a different channel causes the 
terns, particularly those having two-way communica- feeder server to provide a different information service 
lions' capability with the user. 15 at the selected frequency. In a further embodiment, this 

- system includes an arrangement for generating a barker 

BACKGROUND ART signal at a fixed carrier frequency for prompting a user 

Bandwidth problems have long restricted the ability to access the preselected group of channels. In a further 
of cable television systems to provide information ser- embodiment, the feeder server includes an arrangement 
vices to subscribers. Although a coaxial cable system 20 for assigning a carrier frequency over which the modu- 
may permit a cable system operator to provide, for lator provides information service output to the home 
example, 50 television channels, each 6 MHz wide, with interface controller when a channel in the group is 
a total bandwidth of 300 MHz, this total bandwidth is selected. In a further embodiment, the feeder server and 
insufficient to permit an arrangement wherein each the modulator are disposed in a node located proxi- 
subscriber may have, in addition to these 50 channels, 25 mately to the feeder of a cable television system. In 
an interactive information service that functions inde- another embodiment, the invention provides a user 
pendently of interactive information services to all interface for an interactive television system. The inter- 
other subscribers and provides full color video, motion face includes an arrangement for generating a television 
typical of movies or television, and sound. display of a carousel having a plurality of faces, one of 

The reason for the insufficiency in bandwidth is ap- 30 which is a frontal face. An arrangement is also provided 
parent on a consideration of the demands on the system. for indicating in the display at least one available choice 
Typically a subscriber on a cable system obtains infor- on the frontal face. A cursor can be moved over the 
mation services over a communication path that starts television display and a selection can be made of an 
at the headend, proceeds over one of typically a number available choice when indicated by the cursor in the 
of trunks, and then over one of a number of feeders, and 35 display. Also there is an arrangement for causing appar- 
then over one of a number of taps. Each feeder may ent rotation of the carousel to display different informa- 
have, for example, fifty or more subscribers, and each tion on the frontal face in response to the making of a 
trunk might serve a hundred or more feeders. The result selection. In a further embodiment, a plurality of avail- 
is that 5000 subscribers per trunk is not atypical. Thus able choices are shown on the frontal face and the ear- 
merely to provide a private one-way information ser- 40 ousel can be caused to rotate in either of two directions 
vice, and nothing else, to each of these 5000 subscribers depending upon the selection of an available choice, 
would require the trunk to carry 5000 different signals, In another embodiment, the invention provides a 
each using about 6 MHz of bandwidth, and would alone node for use in an interactive cable television environ- 
require a trunk bandwidth of 30 GHz, which is nearly ment The node has a headend port for communication 
two orders of magnitude greater than provided by a 45 with a cable headend and a feeder port for communica- 
typical coaxial cable system. Even if it were assumed tion with a plurality of home interface controllers. Each 
that at most only ten percent of these subscribers would home interface controller has a radio frequency input 
want a private one-way information service at any and a data communications link with the feeder port 
given time, the required trunk bandwidth for this ser- The node also has a plurality of feeder servers. Each 
vice alone would still be nearly an order of magnitude 50 feeder server is in communication with the headend 
greater than provided by a typical system While video port and the feeder port and provides one of a plurality 
compression schemes may bring the bandwidth require- of information services depending on a selection input 
ments within more practical limits, each subscriber Each information service has at least an information 
would then need to be provided with his own decom- output, and the feeder server includes a modulator to 
pression unit 55 provide the information output of a selected service at a 

Another problem lies in how to handle the switching selected carrier frequency to the feeder port Finally, 
and computing demands on the headend to provide the node includes a control arrangement in communica- 
separate and private information service to potentially tion with the feeder port to determine whether the a 
hundreds of thousands of subscribers simultaneously. home interface controller is active (based on informa- 

60 tion received over the data communications link). In the 
SUMMARY OF INVENTION event ^ home interface controller is determined to be 

In one embodiment the invention provides a system active the control arrangement assigns a feeder server 
for an interactive cable television environment This to it during the time the interface controller is deter- 
system has a feeder server in communication with a mined to be active. In a further embodiment, e ac h 
cable headend to provide one of a plurality of informa- 65 feeder server also includes an arrangement for demodu- 
tion services depending on a selection input Each of lating and decompressing a compressed video informa- 
these information services has at least an information tion radio frequency signal received at the headend 
output Associated with the feeder server is a modulator port In a further embodiment, each home interface 
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controller has associated with it a remote unit having 
controls for moving a cursor displayed on a television 
connected to the controller and for making a selection. 
In this embodiment, each feeder server also includes an 
arrangement (based on information received over the 5 
data communications link) to provide a video informa- 
tion signal that causes a display on the television con- 
nected to the applicable home interface controller to 
permit the viewer to move the cursor and make a selec- 
tion and to communicate data to and from the headend 10 
to permit the viewer to obtain interactive television 
service. 

In a further embodiment of the node described above, 
the information output includes a television signal 
source and the feeder server also includes an arrange- 15 
ment for removing the sync signal from the source to 
provide a sync-stripped output signal while maintaining , 
the chroma subcarrier on this sync-stripped output sig- 
nal at all times including the periods of horizontal and 
vertical retrace so as to provide a scrambled signal. This 20 
scrambled signal is modulated and supplied at a first 
carrier frequency to the feeder port. A second modula- 
tor supplies the sync-stripped signal at a second carrier 
frequency to the feeder port In a further embodiment 
the second carrier frequency is approximately 50 MHz. 25 

In another embodiment, the invention provides a 
system for providing a scrambled signal over a cable 
television system from a television signal source. The 
system includes an arrangement for removing the sync 
signal from the source to provide a sync-stripped output 30 
signal and an arrangement for maintaining the chroma 
subcarrier on the sync-stripped signal at all times in- 
cluding the period of vertical retrace. A first modulator 
supplies the resultant scrambled signal at a first carrier 
frequency over the cable system, and a second modula- 35 
tor supplies the sync-stripped signal at a second carrier 
frequency over the cable system. In a further embodi- 
ment, the second carrier frequency is approximately 50 
MHz. 

In another embodiment of the invention, there is 40 
provided a system for decoding a composite scrambled 
television signal that includes a first carrier, at a first 
frequency, modulated with a sync-stripped video signal 
with a continuously present chroma subcarrier and a 
second carrier, at a second frequency, modulated with 45 
the sync-stripped signal. The system includes a first 
demodulator for the sync-stripped signal at the first 
frequency and a second demodulator for the sync- 
stripped signal at the second frequency, as well as an 
arrangement for combining the outputs of the two de- 50 
modulators in such a way as to restore the television 
signal. 

In another embodiment, the invention provides a 
cable television system permitting interactive television 
service. The system includes a cable system having an 55 
upper frequency limit for carrying analogue television 
signals with acceptable quality from the headend up to 
the taps. An arrangement is used to provide at least one 
digitally compressed video signal at the headend, and a 
modulator at the headend supplied the digitally com- 60 
pressed video signal over the cable system at a carrier 
frequency greater than the upper frequency limit In a 
further embodiment, there is provided a plurality of 
digitally compressed video signals, which are multiplex, 
and then supplied via a modulator at a carrier frequency 65 
greater than the upper frequency limit In a farther 
embodiment, the system also has at least one node lo- 
cated at a feeder, and the node has headend and feeder 
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ports for communicating with the headend and a plural- 
ity of home interface controllers. Each home interface 
controller has a radio frequency input and a data com- 
munications link with the feeder port The node also 
includes a plurality of feeder servers in communication 
with these ports. Each feeder server provides one of a 
plurality of information services depending upon a se- 
lection input, with each information service having at 
least an information output Each feeder server includes 
a modulator to provide the information output of a 
selected service at a selected carrier frequency to the 
feeder port, and an arrangement for demodulating, de- 
multiplexing and decompressing the multiplex video 
signals received at the headend port In a further em- 
bodiment, each feeder server includes a controller ar- 
rangement for determining whether a home interface 
controller is active based on information received over 
the data communications link, and in the event the 
home interface controller is determined to be active, for 
assigning a feeder server to it during the time such 
interface controller is determined to be active. 

In a related embodiment, the invention provides a 
cable television system permitting interactive television 
service. This system includes a cable system, a source of 
a plurality of digitally compressed video signals, an 
arrangement for multiplexing these compressed video 
signals, as well as an arrangement for supplying the 
multiplexed video frequencies on a radio frequency 
carrier, and finally an arrangement for demodulating, 
demultiplexing and decompressing the multiplexed 
video signals. In a further embodiment, the demodulat- 
ing, demultiplexing and decompressing are accom- 
plished at a node located proximately to a feeder. In a 
further embodiment, the node also includes a plurality 
of feeder servers to achieve the demodulating, demulti- 
plexing and decompressing of the multiplexed video 
signals. Each feeder server is assigned by a controlled 
arrangement to a home interface controller that is deter- 
mined to be active in the manner described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects of the invention may be more 
readily understood by reference to the following de- 
scription taken with the accompanying drawings, in 
which 

FIG. 1 is a schematic of the relation of a cable televi- 
sion system in accordance with the present invention in 
relation to national and regional processing center; 

FIG. 2 is a cable television system in accordance with 
a preferred embodiment of the invention; 

FIG. 3 is a schematic of a headend providing interac- 
tive television in accordance with a preferred embodi- 
ment of the invention; 

FIG. 4 is a diagram of an embodiment of the inven- 
tion utilizing conventional coaxial cable; 

FIG. 5 is a schematic of an embodiment of the inven- 
tion utilizing fiber optics for a portion of the distribution 
system; 

FIG. 6 is a schematic showing bandwidth usage in the 
cable system in accordance with a preferred embodi- 
ment of the invention; 

FIG. 7 is a more detailed view of a portion of the 
headend of FIG. 3; 

FIG. 8 is a schematic showing detail of the down- 
stream channel router 73 of FIG. 7; 

FIG. 9 shows detail of the downstream router and 
downstream transmitter cards of FIG. 8; 
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FIG. 10 shows detail of the control channel routers and then over feeders 25 in which there may be present 

74 of FIG. 7; line extender amplifiers 23. A node 12 serves a plurality 

FIG. 11 is a schematic of a node in accordance with of subscriber homes 28 and provides the basis for inter- 

a preferred embodiment of the invention; active television services between the subscriber and 

FIG. 12 is detail of a single feeder server 111 of FIG. 5 the headend. Each group of subscribers associated with 

11- ~ a node can be thought of as a single cell 27 that coxnmu- 

FIG. 13 is detail of the control channel bridge card of nicates with the headend 11. The same portion of spec- 

121 of FIG. 12; trum in the cable system used by a single cell 27 can be 

FIG. 14 is detail of the feeder server card 122 of FIG. used by another ceD, since each node 12 communicates 

12; 10 independently with its own group of subscribers. This 

FIG. 15 shows a video scrambling system in accor- approach, along with other aspects of the invention 

dance with a preferred embodiment of the invention; discussed in this description, significantly overcomes 

FIG. 16 shows a video descrambling system in accor- bandwidth and other restrictions on providing interac- 

dance with a preferred embodiment of the invention; tive television service over cable television systems. 

FIG. 17 is an illustration of use of the home interface 15 FIG. 3 shows a headend providing interactivity in 

control unit in accordance with a preferred embodi- accordance with a preferred embodiment of the inven- 

ment of the invention; tion. The headend includes a hard disk storage and 

FIGS. 18 and 19 illustrate use of the channel menu access system 31 containing digitally compressed video 

system in accordance with a preferred embodiment of signals which, may, for example be movies. A variety of 

the invention; and 20 systems are available for digital compression of video 

FIGS. 20-26 illustrate use of the carousel menu sys- signals, including the standard promoted as MPEG, and 

tem and of the manner in which the invention in a pre- well known in the art Additional material such as clas- 

ferred embodiment provides interaction with the user. sified advertisements, catalogues, and other information 

„ „ may similarly be compressed and stored in the system 

DETAILED DESCRIPTION OF SPECIFIC M 31 ^ aeea[dmBe with subscriber requests in an interac- 

EMBODIMENTS ^ ve sesS j 0n (f or providing video on demand, for exam- 

For the purposes of the description herein and the pie) or a fixed schedule (for providing, for example, 

claims that follow it, unless the context otherwise re- near video on demand), the digital data stream 32 from 

quires, the terms "cable television environment" and this system is multiplexed, typically in groups of 10 

"cable television system" include all integrated systems 30 information sources at a time by the combiner 33 and 

for delivery of any information service to subscribers each multiplexed signal emerging from the combiner 33 

for use in connection with their televisions. These in- is then modulated at a different frequency, with the 

elude conventional cable television systems utilizing carrier frequencies spaced (for example) 6 MHz apart, 

coaxial cable for distribution primarily of broadcast and by the bank of modulators 34 to provide an output from 

paid television programming, as well as cable television 35 the headend. Although broader bandwidth channels 

systems using fiber optics and other means for distribu- than 6 MHz can be used, the advantage of this band- 

tion of information services to subscribers. Similarly, width is the ready availability of conventional elec- 

unless the context otherwise requires, the term "infor- tronic hardware to achieve the modulation. With 90 

mation service** includes any service capable of being movie sources, 10 interactive channels and 10 data 

furnished to a television viewer having an interface 40 channels, there would be 11 multiplexed signals emerg- 

permitting (but not necessarily requiring) interaction ing from combiner 33, and therefore a bandwidth of 

with a facility of the cable provider, including but not approximately 66 MHz for the output of the modulators 

limited to an interactive information service, video on 34. 

demand, local origination service, community event FIGS. 4 and 5 show architectures for a coaxial cable 

service, regular broadcast service, etc, "Interactive 45 system and a hybrid fiber optic/coaxial cable system 

television service" means an information service that respectively. An interactive headend 42 may be located, 

utilizes an interface affording two-way communication if desired, in a separate location from the standard 

with a facility of the cable provider. broadcast headend 11. The interactive headend commu- 

In FIG. 1 there is shown the relationship of a cable nicates with decompression nodes 12 located on feeders 
television system in accordance with the present inven- 50 25. These nodes achieve decompression, but also inter- 
tion to regional and national processing systems. A act with both the interactive headend and the subscribe 
headend 11 is in communication with a plurality of e^s home interface controller 13, which receives con- 
nodes 12 that in turn communicate with set top units 13, trol information from remote control 14. Each home 
which below are referred to as "home interface control- interface controller 13 is connected via a standard drop 
lers". Each of these home interface controllers has a 55 26 to a standard tap 41 on feeder 25. In the case of a 
remote control 14 operable by the user. Each headend fiber system in FIG. 15, a separate fiber 52 from the 
11 may obtain items for use in providing an information headend serves the interactive portion of the system, 
service from a regional processing center 15, which in and its optical receiver node 53 together with the opti- 
turn may obtain some items from a national processing cal receiver 55 of the other fibers 54 are in communica- 
center. The information services may include a wide 60 tion with an optical routing node 51 to provide commu- 
range of offerings, such as classified services, newspa- nication over the coaxial cable trunk 21. 
pers, advertising, catalogue ordering, video on demand In FIG. 6, there is shown bandwidth usage in a cable 
or near video on demand, etc. television system according to FIG. 4. The system 

In FIG. 2 there is shown the configuration of a cable bandwidth is greater at the trunk than at the feeder, 
television system in accordance with a preferred em- 65 where it decreases. Thus the node 12 is able to utilize, 
bodiment of the invention, in which a headend 11 serves uniquely for communication to the home interface con- 
subscribers in homes 28. The distribution of information trol 13 associated with its own group of feeders, the 
services is over trunks 21 having bridge amplifiers 25, interactive channel bandwidth 62 shown in FIG. 6. 
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Each node may utilize this bandwidth region indepen- 
dently of the other nodes, because signal transfer in the 
frequency spectrum portion 62 is small, and in any event 
can be controlled between different nodes. Outside the 
regular bandwidth of the system (for delivery of analog 
television signals of acceptable quality) is placed the 
spectrum portion 63 used for carrying multiplexed digi- 
tal signals from the headend. A guardband 64 is placed 
between band 63 and band 62 to prevent interference. 
Each node 12 then achieves demodulation and decom- 
pression of those digital signals pertinent to the sub- 
scribers associated with such node who have obtained 
access to such signals. 

FIG. 7 provides further detail of the headend ar- 
rangement shown in FIG. 3. A plurality of servers are 
associated with backbone network 72, including an 
interactive service management server 721, a bank of 
digital video servers 722, multimedia server 723 for 
interactive advertising, game servers 724, and TV chan- 
nel Inserter 725. 

The TV channel inserter 725 takes inputs from (here) 
ten ordinary TV channels and provides them to sub- 
scribers as part of the system that digitally compresses 
and multiplexes information services. These TV chan- 
nels are preferably ones that are watched by relatively 
few subscribers, so that they can effectively be provided 
to subscribers on a contention basis, with the result that 
bandwidth in the feeders is conserved. In an alternative 
embodiment to that shown in FIG. 6, the digitally com- 
pressed and multiplexed signals may be sent on the 
trunk within the normal analog bandwidth. In such a 
case the bandwidth for the digital signals may be ob- 
tained by displacing ten analog signals that have rela- 
tively few watchers. The ten displayed signals can then 
be resuppHed on a contention basis using TV channel 
inserter 725 as previously described. A series of down- 
stream channel routers 73 (including the combiner 33 
and modulators 34 shown in FIG. 3) achieve outbound 
distribution of the information services, whereas a series 
of control channel routers 74 provide two-way commu- 
nication with the nodes to permit the subscriber to ob- 
tain the interactive television service. 

In FIG. 8 there is shown detail of the downstream 
channel router 73, which include a plurality of down- 
stream router cards 81 and transmitter cards 82. 

FIG. 9 shows further detail of the downstream router 
card 901 and transmitter card pair 902. Each card in- 
cludes a central processor 92 having direct memory 
access (DMA), dynamic RAM 93, EPROM 94, and 
downstream interface 96 in communication with one 
another over processor bus 99. The EPROM 94 pro- 
vides a bootstrap set of instructions to cause the proces- 
sor to load a program into dynamic RAM 92 from the 
management server 721. Under the loaded program, the 
processor controls outbound distribution of information 
services to the subscribers via the node. The informa- 
tion services are accessed over the FDDI interface 91 to 
the backbone network 72, and, via the downstream 
interface 96, are distributed by downstream transmitter 
97 over the trunk. As discussed above in connection 
with FIG. 3, downstream router card 901 and down- 
stream transmitter card 902 pair here handle ten digi- 
tally compressed information services that are multi- 
plexed for transmission over the trunk. The channel 
select control 95 causes selection of the carrier fre- 
quency of the information services transmitted by the 
card 902. 
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FIG. 10 shows detail of the control channel routers 
74 of FIG. 7. The control channel routers 74 of FIG. 7 
cause to be performed authorization and billing service 
for subscribers seeking to view a movie or other infor- 
S mation service provided to all nodes. In general in the 
case of interactive television, the node with which the 
subscriber is communicating makes data requests via the 
channel routers 74 to signal, over the backbone network 
72 of FIG, 7, to the appropriate server. Each control 

10 channel router 74 of FIG. 7 may contain one or more 
pairs of cards diagrammed in FIG. 10. Each control 
channel router 74 handles two-way communication 
over a given trunk with the nodes downstream of the 
given trunk. FIG. 10 shows the control channel router 

15 card 1001 and the control link transceiver card 1002; 
additional pairs of these cards can be added to increase 
capacity, as needed, of any control channel router 74 of 
FIG. 7. Referring to FIG. 10, data communications 
between the control channel router card and the back- 

20 bone network are via either net interface 101. Processor 
102 operates in association with dynamic RAM 103 and 
EPROM 104. The EPROM provides a bootstrap set of 
instructions to cause the processor to load a program 
from the management server 721. Under the loaded 

25 program, the processor controls two-way data commu- 
nication flow between the node and the backbone. Each 
channel router card communicates with the nodes 
downstream of the given trunk over three different 
links. For each link, there is provided a transmitter 107 

30 and a receiver 108. Each link transmitter and each link 
receiver can operate at one of 16 different frequencies in 
accordance with the selection made by channel selector 
105; the transmitter frequency need not match the re- 
ceiver frequency. Each channel serves a group of 

35 nodes. Each node is given a unique address. Control 
link 106 permits interface with data packets coming 
from and going to a node. Initially, all links operate at 
the same frequency. As data traffic increases, the pro- 
gram causes the control links to operate at different 

40 frequencies. However, regardless of the frequency of 
any link, outbound data packets are received by the 
appropriate node based on the unique address provided 
in the data packet 
FIG. 11 shows detail of the interaction between basic 

45 node architecture and the user. A plurality of feeder 
servers 111 serve a plurality of home interface control 
units 13. It is contemplated, in the manner discussed in 
the parent applications, that there may be more home 
interface controls than there are feeder servers 111 in a 

50 node serving a group of subscribers. Typically not all 
subscribers would be expected to seek to use interactive 
television simultaneously, so the feeder servers can be 
assigned on a contention basis. In the event that the 
level of contention becomes undesirably great, addt- 

55 tional feeder servers can be added. As previously de- 
scribed, each home interface control 13 has associated 
with it a television 43 and remote control unit 14. 

The architecture of a typical node is shown in FIG. 
12. The node includes a plurality of feeder server cards 

60 122, which are in communication with both the trunk 21 
and feeder 25. If, owing to undesirably large levels of 
contention, additional feeder servers are needed, they 
can be supplied by adding additional feeder server cards 
122. Although this FIG. 4 and FIGS. 11, 13, and 14 

65 show a direct connection to the trunk for purposes of 
illustration, in fact the actual connection is made to the 
feeder just ahead of the other feeder connection shown 
in the figures. In addition a similarly ported control 
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channel bridge card set 121 allocates home interface 
controllers to feeder servers 122. A power card 123 is 
present to provide power to the node circuitry, and a 
low pass or band pass filter 121 may also be present to 
prevent communications between the node and its par- 5 
ticular group of home interface controllers from leaking 
out to other nodes or to the headend. 

The control channel bridge card set of FIG. 13 func- 
tions in a manner analogous to the control channel 
router card and control link transceiver card of FIG. 10 
10. A set of three control link transmitter and receiver 
units 133 and 134 respectively handle data communica- 
tion between the node and the control channel router 74 
of FIG. 7 (and in particular to a corresponding transmit- 
ter 107 and receiver 108 on the control line transmitter 15 
control of FIG. 10). The frequencies of the receiver 134 
and transmitter 133 are determined by the channel se- 
lect function 131, and the data interface is achieved by 
command line data interface 132. Similarly, a set of 
three control link transmitters 137 and control link re- 20 
ceivers 138 handle data communications with the home 
interface controller 13. The frequencies of the transmit- 
ter 137 receiver 138 are controlled by channel selector 
136. Although there is no contention for frequencies for 
the control links with the home interface controllers, it 25 
is useful to retain frequency agility here to avoid inter- 
ference. 

FIG. 14 provides detail of the feeder server card 122 
of FIG. 12. The multiplexed digitally compressed video 
carrier signal over the trunk is received and demodu- 30 
lated by receiver 1491 and then the multiplexed digital- 
data stream at baseband emerging from the receiver 
1431 is processed by reader 1492, which pulls from the 
data stream the data pertinent to the information service 
selected by the subscriber whose home interface con- 35 
trailer is currently being served by the feeder server. 
The output from reader 1492 is put in the processor bus 
1497. The output is buffered in dynamic RAM 1494 and 
moved where appropriate by processor 1496. Audio 
data is routed to audio decoder 147. Video data is 40 
routed to digital video decoder 146. Overlay data (to be 
placed over another video signal found by receiver 141) 
is routed to overlay processor 145. Processor program 
instruction data is moved to dynamic RAM 1494. 
EPROM 1495 is used as a bootstrap to cause the proces- 45 
sor 1496 to load its control program from the headend, 
and the control program is modified as necessary in the 
course of interactive television service to the subscriber. 
The overlay processor 145 works in conjunction with 
overlay dynamic RAM 144 and provides an output to 50 
video switch and mixer 142. In order to assure common 
sync with the video signal emerging from receiver 141 
from decoder 146, the overlay processor receives and 
utilizes signals from these sources over lines 1451 and 
1452 respectively. The video switch receives outputs 55 
from the overlay processor 145, video decoder 146, and 
audio decoder 147 and provides an appropriate video 
output over line 1421 depending on the service selec- 
tively I/O control 148. Similarly, audio switch and 
mixer 1481 provides an appropriate audio output (from 60 
either or both the receiver 141 and audio decoder 147) 
depending on the mix selected by I/O control 148. The 
audio output from the audio switch and mixer 141 and 
the video output from the video switch and mixer are 
inputs to the scrambler and tunable modulator 143, the 65 
output of which goes onto the feeder for service to a 
given home interface controller. The control channel 
interface 1493 obtains and sends data over control bus 



139 of FIG. 13. Data obtained from the control bus 139 
includes data representing commands from the remote 
control 14. In addition, the control bus is used to permit 
data exchange between the processor in the home inter- 
face controller land the processor 145)6. 

FIG. 15 shows the video scrambling system em- 
ployed in the scrambler and tunable modulator 143 of 
the feeder server shown in FIG. 14. The system has an 
NTSC sync stripper 151 that supplies sync stripped 
video to a mixer 153, which masks sync signals by sup- 
plying a chroma subcarrier at all times, including during 
horizontal and vertical retrace. In addition, the lumi- 
nance signal is caused to be present at all times. 

These results are achieved by using the vertical and 
horizontal sync outputs from stripper 151 to provide an 
output from OR gate 1561 when either of both of verti- 
cal and horizontal retrace signals are present This out- 
put gates via switch 152 a pink noise luminance masking 
signal from generator 1521 into the mixer 53. This out- 
put also is affected via switch 157 by a pink noise signal 
from generator 1571 used in turn to modulate phase- 
locked loop oscillator 154 to produce a modulated 
chroma subcarrier masking signal. This signal is subject 
to an optional programmable phase delay 155 to cause 
different phase shift of the signal during the color burst 
interval on a line-by-line basis in accordance with a 
phase offset generated by pseudo random generator 
1551. The composite sync signal output from stripper 
151 is provided with an encrypted value for the current 
phase shift caused by generator 1551. The encrypted 
value is obtained from DES encoder 158, and this en- 
crypted value, a digital signal, is placed on the signal 
during the vertical blanking interval as a binary pattern 
by vertical blanking interval data encoder 159. The 
composite sync signal is then subjected to an optional 
variable time delay by delay 1591 by a reference value 
that is also obtained from pseudo random generator 
1551. Of course a separate generator could be used, 
provided that the value obtained from such a generator 
is also encoded on the composite sync signal. This resul- 
tant scrambled composite sync signal is then provided 
as an output This system therefore provides a continu- 
ously present chroma subcarrier, a continuously present 
luminance signal, and shifts the color burst by a random 
amount The scrambled video is therefore relatively 
difficult to descramble, without access to the method of 
scrambling. 

FIG. 16 shows a video descrambler system for de- 
scrambling the video scrambled in accordance with a 
system such as shown in FIG. 15. The scrambled video 
signal provided over line 169 is gated off during both 
the vertical and the horizontal retrace intervals by gate 
161, thereby removing the masking signals that interfere 
with proper sync, and the proper sync signal, presented 
on line 1643, is also added to mixer 163 to provide the 
composite video output over line 1632. The scrambled 
sync present at input 168 is first used to provide the 
encrypted delay information Of an encrypted delay is 
used) which is decoded from the vertical blanking inter- 
val data by decoder 165 and deciphered by DES de- 
coder 166. The scrambled sync signal is run through the 
programmable time delay 167 to provide a composite 
sync signal that is in phase with the video. Sync separa- 
tor 164 provides separate outputs for vertical and hori- 
zontal sync as well as a gate signal for the color burst 
The vertical and horizontal sync signals are run through 
NOR gate 1641 and OR gate 1642, so that 161 gates off 
the video during vertical and horizontal retrace except 
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during color burst Optional video decoder 162 sepa- 
rates the chroma subcarrier (in the event that it is phase 
shifted), and the separated subcarrier is run through 
optional programmable phase delays 1631 in an amount 
specified by the decrypted delay data to recover the 
original phase of the subcarrier. The resultant corrected 
subcarrier is mixed with the luminance and audio sub- 
carrier and the composite sync signal by mixer 163 to 
provide a descrambed composite video signal over line 
1632. 

FIG. 17 shows a home interface controller in accor- 
dance with a preferred embodiment of the invention. 
The cable television signal from the drop to the sub- 
scriber's home enters on line 1711. A filter arrangement 
171 includes a duplex filter. The high pass filter portion 
of the duplex filter has an output on line 1712 connected 
to directional coupler 1714, so as to produce a small 
signal output that, after going through a band pass filter 
1715 and amplifier 1716, runs through a sync receiver 
1715 to provide a sync input over line 168 to the video 
descrambler 1753. It also provides an input to data re- 
ceiver 179 via directional coupler 1717 for data commu- 
nications with the node and headend. A related data 
transmitter 172 provides a signal to power divider 1781, 
the output of which goes over line 1713 through the 
low pass portion of the duplex filter and then via line 
1711 to the cable TV drop for data communications 
with the node and headend. The data that runs through 
the transmitter 172 may be optionally encrypted, prior 
to transmission (for example, in software, by CPU 173) 
and decrypted after being received by receiver 179 
(also, for example, by CPU 173). Data control by the 
home interface controller is achieved by CPU 173 oper- 
ating over processor bus 1731 in connection with RAM 
1732, used to boot strap the CPU into obtaining instruc- 
tions from the node and headend, and RAM 1733. The 
CPU receives commands from infrared receiver 1735, 
which is in communication with remote unit 14. UART 
1734 provides serial communications, via the data trans- 
mitter 172 and receiver 179, with the node's feeder 
server shown in FIG. 14. Communication among the 
CPU, ROM, RAM, infrared receiver, and UART 1734 
is over processor bus 1731. An interface 1736 permits 
data communications with expansion modules. The 
home interface controller of FIG. 17 provides a means 
for bypass of its circuitry by means of rf relays 1777, 
1773, and 1772. In the event of a power loss to the 
controller of other failure, the relay coils are depow- 
ered, causing their switches to be toggled. Depowering 
can be achieved by providing a watchdog circuit, in a 
manner known in the art, in which the relays will be 
held in powered mode as long as the watchdog receives 
a periodic pulse; failure of the pulse (indicated a CPU 
failure) causes the watchdog to depower the relays. 
When the relays are depowered, the signal flow is from 
the standard cable converter output, which is an input 
to rf relay 1777. (The standard cable converter can be 
connected via a splitter to the cable TV drop.) Then the 
output of relay 1777 goes to splitter 1776 and through 
relays 1772 and 1773 to the TV and VCR respectively. 

When the home interface controller is operating, the 
video may or may not be scrambled, depending on the 
information service selected. If the video is not scram- 
bled, the video descrambler 1753 is by-passed by video 
switch 1755. Sync signal for any overlay is obtained 
from separator 1752 or the descrambler, depending on 
whether the video is scrambled, via video switch 1754. 
In any event, the output of video switch 1755 is mixed 
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by video mixer 175 with any video overlay output pro- 
vided by video encoder 1751 from CPU 173 (and ulti- 
mately from the node's feeder server). This mixed video 
is then modulated so as to be carried at the selectable 

5 channel 3 or channel 4 frequency and provided as an rf 
output to the television and to the VCR via splitter 
1782. The rf switch 1783 permits the VCR to be con- 
nected to either the signal currently being provided as 
an output to the TV or to the cable converter output 

10 FIGS. 18 and 19 show apparently different channels 
used for different information services, here TV listings 
(channel 31) and classified advertisements (channel 37), 
even though in the manner described previously, the 
frequency over which the home interface control unit 

15 receives information that has not changed. The term 
"different information service" as used in this descrip- 
tion and in the claims following can mean any informa- 
tion service in a mode appearing to be different to the 
subscriber, including an interactive service in a different 

20 information area, or a different interactive service, or a 
different television broadcast signal provided by the 
headend, etc. 

FIG. 20 illustrates an embodiment of the carousel 
menu system in accordance with the invention when an 

25 interactive information service has been selected. (In 
this case, the interactive service is classified advertise- 
ments.) The carousel here shows three faces, one of 
which is a frontal face. The frontal face shows one or 
more menu choices. The two side faces shown are 

30 greeked, so as to display the apparent availability of 
other choices if the carousel is caused to rotate so that 
one of the side faces is moved to the frontal position. A 
cursor can be moved over the television display by the 
remote unit 14, and when the cursor overlays the menu 

35 choice of interest, the choice may be selected by push- 
ing the appropriate button on the remote unit 14. De- 
pending on the choice selected (and if subchoices are 
required by the area of interest in particular interactive 
information service), the carousel is momentarily 

40 shown to be apparently rotated in one direction or an- 
other, and thereafter another set of choices is caused to 
appear on the frontal face, the flanking side faces again 
being greeked. 
FIGS. 21 through 26 illustrate how interactive televi^i 

45 sion service may be provided in accordance with W 
. preferred embodiment of the invention. If TV listings 
(here channel 31) has been selected, there is displayed § 
grid portion, which can be shifted on screen for viewing 
the grid in the entirety. Shown in FIG. 21 is a portion of 

50 the grid display, plotting television programs as a func^ 
tion of channel and time for a given date and portion of 
the day; and the date and portion of the day can be 
selected by the subscriber. I 
The "Smart TV" selection permits the subscriber to 

55 search for programs or other information service offer! 
ings in the manner illustrated in subsequent figures. The 
carousel choices indicated in FIG. 22 permit the sub! 
scriber to find programs and movies by subject, by 
show, or by actor. Other choices permit the subscriber 

60 to program his favorite channels and find offerings on 
those channels, or to identify offerings on a pay per 
view basis, or to return to the grid of FIG. 2L If the "b| 
actor 1 * selection is made, the alphabetical menu of FIG?. 
23 is presented. To find listings for "Bogart", the top 

65 button "ABCDE" would be selected, producing tnt 
display of FIG. 24. Thereafter, the "B" button would bl 
selected, and from the list of actors whose names begin! 
ning with "B" are displayed, one could select "Bogart 1 ^ 
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and eventually produce the listing and choices shown m 
FIG. 25. One could, for example, chose to record Casai 
blanca on June 24, producing the display of FIG. 2g| 
including the choice of being notified of other Bogara 
movies in the future. w 5 

What is claimed is: 

1. A node for use in an interactive cable television 
environment, the node comprising: 

a headend port for communication with a cable hea- 
dend; 10 

a feeder port, including at least one receiver and 
transmitter, for communication with a plurality of 
home interface controllers, each home interface 
controller having a radio frequency input and a 
data communications link with the at least one IS 
receiver and transmitter in the feeder port; 

a plurality of feeder server means, each feeder server 
means in communication with the headend port 
and the feeder port, for providing one of a plurality 
of information services depending on a selection 20 
input, each information service having at least an 
information output, each feeder server means in- 
cluding modulator means for providing the infor- 
mation output of a selected service at a selected 
carrier frequency to the feeder port; 25 

node control means, in communication with the 
feeder port, for determining whether a home inter- 
face controller is active based on information re- 
ceived over the data communications link and, in 
the event the home interface controller is deter- 30 
mined to be active, for assigning a feeder server 
means to it during the time such interface control- 
ler is determined to be active. 

2. A node according to claim 1, wherein each feeder 
server means further includes means for demodulating 35 
and decompressing a compressed video information 
radio frequency signal received at the headend port 

3. A node according to claim 1, wherein: 

with each home interface controller there is associ- 
ated a remote unit having controls for moving a 40 
cursor displayed on a television connected to the 
controller and for making a selection; and 

each feeder server means further includes interactive 
means (i) for providing, based, on information re- 
ceived over the data communications link, a video 45 
information signal causing a display, on a television 
connected to a home interface controller to which 
the feeder server has been assigned by the node 
control means, that permits the viewer thereof to 
move the cursor thereon and make a selection and 50 
(ii) for communicating data to and from the hea- 
dend to permit the viewer to obtain interactive 
television service. 

4. A node according to claim 1, wherein: 

the information output includes an NTSC signal 55 

source; and 
each feeder server means further includes: 

stripper means for removing the sync signal from 
the source to provide a sync-stripped output 
signal; 60 

subcarrier means for maintaining the chroma sub- 
carrier on the sync-stripped output signal at all 
times including the periods of horizontal and 
vertical retrace to provide a resultant scrambled 
signal; 65 

first modulator means for supplying the resultant 
scrambled signal at a first carrier frequency to 
the feeder port; and 
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second modulator means for supplying the sync 
signal stripped by the stripper means at a second 
carrier frequency to the feeder port 

5. A node according to claim 4, wherein, each feeder 
server further includes luminance mask generator 
means for providing a false luminance signal during the 
periods of horizontal and vertical retrace. 

6. A node according to claim 4, wherein the second 
carrier frequency is approximately 50 MHz. 

7. A system for providing a scrambled signal over a 
cable television system from a television signal source 
comprising: 

stripper means for removing the sync signal from the 
source to provide a sync-stripped output signal; 

subcarrier means for maintaining the chroma subcar- 
rier on the sync-stripped output signal at all times 
including the period of vertical retrace; 

first modulator means for supplying the resultant 
scrambled signal at a first carrier frequency over 
the cable system; and 

second modulator means for supplying the sync sig- 
nal stripped by the stripper means at a second car- 
rier frequency over the cable system. 

8. A system according to claim 7, further comprising; 
luminance mask generator means for providing a false 

luminance signal during the periods of horizontal 
and vertical retrace. 

9. A system according to claim 7, wherein the second 
carrier frequency is approximately 50 MHz. 

10. A system, for decoding a composite scrambled 
television signal that includes a first carrier, at a first 
frequency, modulated with a sync-stripped video signal 
with a continuously present chroma subcarrier and a 
second carrier, at a second frequency, modulated with 
the stripped sync signal, the system comprising: 

first demodulator means for demodulating the sync- 
stripped signal at the first frequency and having an 
output; 

second demodulator means for demodulating the 

stripped sync signal at the second frequency and 

having an output; and 
combining means for combining the outputs of the 

first and second demodulator means in such a way 

as to restore the television signal. 

11. A system according to claim 10, wherein the 
second frequency is approximately 50 MHz. 

12. A cable television system permitting interactive 
television service, comprising: 

a cable system having a headend and trunk and feeder 
cables and taps thereon for providing information 
service to subscribers, with the cable system hav- 
ing an upper frequency limit for carrying analog 
television signals with acceptable quality from the 
headend up to the taps; 

source means for providing at least one digitally com- 
pressed video signal at the headend; 

modulator means at the headend for supplying the 
digitally compressed video signal over the cable 
system at a carrier frequency greater than the 
upper frequency limit 

13. A cable television system according to claim 12, 
wherein the source means includes means for providing 
a plurality of digitally compressed video signals, and 
further comprising mux means for multiplexing the 
digitally compressed video signals, wherein the modula- 
tor means includes means for supplying the multiplexed 
video signals at a carrier frequency greater than the 
upper frequency limit 
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14. A cable television system according to claim 13, 
further comprising at least one node located at a feeder, 
the node including: 

a headend port for communication with a cable hea- 
dend; - . 5 

a feeder port for communication with a plurality of 
home interface controllers, each home interface 
controller having a radio frequency input and a 
data communications link with the feeder port; 

a plurality of feeder server means, each feeder server 10 
means in communication with the headend port 
and the feeder port, for providing one of a plurality 
of information services depending on a selection 
input, each information service having at least an 
information output, each feeder server means in- 
cluding 

modulator means for providing the information out- 
put of a selected service at a selected carrier fre- 
quency to the feeder port; and 2 ^ 

means for demodulating, demultiplexing and decom- 
pressing the multiplexed video signals received at 
the headend port. 

15. A cable television system according to claim 14, 
wherein each feeder server means further includes node 25 
control means, in communication with the feeder port, 
for determining whether a home interface controller is 
active based on information received over the data 
communications link and, in the event the home inter- 
face controller is determined to be active, for assigning 30 
a feeder server means to it during the time such inter- 
face controller is determined to be active, 

16. A cable television system permitting interactive 
television service comprising: 

a cable system having a headend and trunk end feeder 35 
cables for providing information service to sub- 
scribers; 
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service means at the headend for providing a plurality 
of digitally compressed video signals; 

mux means at the headend for multiplexing the digi- 
tally compressed video signals; 

modulator means at the headend for supplying the 
multiplexed video signals on a radio frequency 
carrier; and 

at least one node located proximately at a feeder, said 

node including: 
a headend port for communication with the cable 

headend; 

a feeder port for communication with a plurality of 
home interface controllers, each home interface 
controller having a radio frequency input and a 
data communications link with the feeder port; and 

a plurality of feeder server means, each feeder server 
means in communication with the headend port 
and the feeder port, for providing one of a plurality 
of information services depending on a selection 
input, each information service having at least an 
information output, each feeder server means in- 
cluding: 

modulator means for providing the information out- 
put of a selected service at a selected radio fre- 
quency to the feeder port; 

download means for demodulating, demultiplexing 
and decompressing the multiplexed video signals 
received at the headend port; and 

node control means, in communication with the 
feeder port, for deterniining whether a home inter- 
face controller is active based on information re- 
ceived over the data communications link, and, in 
the event the home interface controller is deter- 
mined to be active, for assigning a feeder server 
means to it during the time such interface control- 
ler is determined to be active. 

***** 
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